Basic Principles
In the German healthcare law (Sozialgesetzbuch; SGB V), there are 2 very different basic principles for new diagnostic and treatment methods concerning universal coverage by the GKV system, depending on whether the procedure is an outpatient or inpatient (hospital) treatment ( fig. 1 ).
The federal joint committee (Gemeinsamer Bundesausschuss; G-BA) issues permission for coverage in the outpatient setting and the prohibition of coverage in the inpatient setting.
This article focusses on coverage in the inpatient (hospital) setting, as the outpatient setting has less clear rules and pathways compared to the hospital system.
As the DRG system uses procedure codes (so-called Operationen-und Prozedurenschlüssel or OPS, maintained by DIMDI, the German Institute for Medical Documentation and Information), every new procedure that is different from existing procedures needs a new OPS code to describe it. DIMDI accepts applications for new procedures from medical scientific societies. These applications require a special form and are due on February 28 of every year. The new OPS classification is usually published in August. With this publication, applicants find out if their proposal was accepted.
Within every DRG, especially in endoscopy, a multitude of different procedures are covered (table 1). As long as procedures cause similar average resource consumption, they are supposed to be sufficiently reimbursed via a specific DRG. Every new procedure -whether or not an OPS code has already been issues -is examined by determining the DRG it most likely will be assigned to. After determining the DRG, the average overall resource consumption (i.e. costs) in this DRG is compared to the average overall costs using the new procedure. In this comparison, all costs are taken into account. If a new procedure is more costly but the patient spends less time in hospital, it is possible that the existing DRG already covers the new treatment. This analysis is called 'differential cost calculation'. Depending on the result of this analysis, there are 3 major funding pathways for the implementation of new procedures in the DRG system: Pathway A: If a new procedure is already covered by an existing DRG, clinicians are free to use it; the OPS code is important for further development. Pathway B: If a new procedure is not covered (i.e., costs exceed EUR 1,000.00 or even the standard deviation of the DRG), an application for funding through the system of New Diagnostic and Treatment Methods (Neue Untersuchungs-und Behandlungsmethoden; NUB) is possible. Pathway C: If DRG coverage is not sufficient and NUB is not possible or has been rejected, medical scientific societies can apply for a change in DRG assignment.
Regulatory Framework for NUB
NUB is a temporary payment designed to bridge the gap until new procedures are fully included in the DRG reimbursement system. The hospital remuneration law (Krankenhausentgeltgesetz; KHEntgG) states in §6, paragraph 2 [2] : 'New diagnostic and therapeutic methods that are not yet covered by the DRG reimbursement system can be temporarily reimbursed by extra payments on top of the DRGs'. Hospitals have to apply for NUB funding to the Institute for the Hospital Remuneration System (Institut für das Entgeltsystem im Krankenhaus; InEK), where the coverage and eligibility of the methods will be examined. The date for application is October 31, and the InEK will publish the results of the assessment by January 31 of the following year. The NUB assessment can result in 4 different statuses (table 2) [3] .
Once the status is published, hospitals can negotiate the NUB payments with the insurance companies.
The German Society for Gastroenterology, Digestive, and Metabolic Diseases (Deutsche Gesellschaft für Gastroenterologie, Verdauungs-und Stoffwechselkrankheiten; DGVS) have published the results for all previous NUB applications (2009-2015) which they supported by providing templates on their website [4] . We divided them into drugs and interventions in visceral medicine and summarized the results for the interventions. The analysis shows that 4 procedures out of a total of 17 applications were approved (NUB status 1), all others were rejected (status 2) (table 3) .
Very often, applicants are surprised or do not understand why a given method has not obtained status 1. In their selection process, InEK applies the following criteria: -Is the method new (i.e. in use no longer than 4 years at the time of first application) AND a real innovation? -Does the method cause significant extra costs? -Is the calculation plausible? -Does the method lead to an imbalance in payment?
New Every method/procedure that has been on the market for more than 4 years is automatically excluded from NUB. The 'innovation' clause is unclear, and the regulatory bodies are to have issued a binding definition by end of 2015.
Significant Extra Costs
As already explained, to be significant, the costs of the complete treatment using a new procedure have to exceed or account for at least a significant proportion of the standard deviation of the respective DRG. 
Plausible Calculation
Many procedures in endoscopy need capital equipment and disposables (like energy generators and ablation catheters). In most cases, similar equipment and disposables are already in use in the hospitals. If the costs for a disposable used with a capital equipment differ considerably (e.g. more than twice the expense) from the costs of existing disposables, InEK often mistrusts the calculation because the cost of the disposable eventually leads to the depreciation of the capital equipment, which the G-DRG system does not allow.
Imbalance in Payment
Costly new devices are integrated in the DRG system over time as explained in the 'Basic Principles' section. As the DRG system claims to provide average sufficient funding, costs that affect every hospital in the same way are not as critical as costs that disadvantage only a few hospitals. Thus, NUB applicants have to show that non-payment would lead to a disadvantage for the early adaptor hospitals, the so-called imbalance.
NUB payments are not automatically granted. Hospitals and insurances have to negotiate and agree a payment contract. Only then reimbursement is possible. This paper does not focus on the ins and outs of the negotiation process. However, 1 very common reason for debates in connection with NUB payments is the clinical benefit of a new procedure.
Until now, there has been no regular assessment of the clinical benefit of a new procedure. InEK basically examines the coverage and whether the procedure is really new. From 2016, all procedures that involve the use of a medical device with high invasiveness (class IIb and class III medical devices) will be assessed not only by InEK but also by the G-BA. This so-called 'early benefit assessment' targets the existing clinical evidence for the new device ( fig. 2) .
Detailed regulations will become available as soon as the Ministry of Health publishes the statutory regulations (December 2015) and G-BA updates its standard operating procedures (March 2016).
Aside from the detailed regulations, medical device manufacturers will face a major challenge for reimbursement of new methods in Germany. The assessment by G-BA has already been in use for pharmaceuticals since 2009, and the dossiers that have to be sent to G-BA are extensive documents containing a systematic literature research, detailed descriptions, list of serious adverse events, and so forth.
Results from the Survey 'Daily Practice in NUB Payments'
In 2015, Diller et al. [5] conducted a survey on how important NUB applications are for hospitals, whether NUB status 1 could be successfully negotiated, and what the role of medical societies should be.
The authors were able to demonstrate an increase in importance: In 2007, 2 years after NUB was established in Germany, the German Hospital Institute (Deutsches Krankenhausinstitut; DKI) found that 43.6% of all NUB applications got status 1, and 53% were successfully negotiated by hospitals [6] . In 2015, the percentage of successful negotiations has increased. Therefore, more innovative products are passing the negotiation process due to the effort made by the hospitals, although the percentage of NUB payment from the overall budget is still 0.2-1% (table 4) .
Medical controllers participating in the survey prefer NUB applications provided or supported by the respective medical societies. 81.3% of the respondents would like to use NUB application templates which have been published by societies. NUB is a hospital-specific application. However, most medical controllers per- ceive medical scientific societies as a quality gateway and trust the assessment/pre-selection of the societies.
Framework for DRG Change Requests
The typical steps involved in getting initial innovation funding after being CE marked is to apply for NUB and OPS in the first and second year of commercialization of a new method and associated medical devices or pharmaceuticals which are not covered by an existing DRG payment. The regulatory concepts ensure a bridge funding for the first 1-5 years after CE marking ( fig. 3 ).
After the a OPS code has been established, treatments using the new method are coded in hospitals with a specific OPS. Due to this identifying coding system, hospitals are able to assign specific materials and staff costs to these patient cases. Hospitals participating in the annual DRG calculation send their case data to the InEK at the end of April of each year. InEk recalculates the relative weights of all DRGs based on these data. Due to this annual DRG recalculation, cost data for new methods first have an impact on the recalculation in year 3. Therefore, increased values of relative weights are visible in the DRG catalogue of year 4. At this time, InEK either assigns methods receiving NUB payment to a certain DRG which covers the cost of the new method. InEK also can establish co-payment ('Zusatzentgelt' according to §9 KHEntgG) which is bound to the procedure code of the method. There are 2 types of co-payment: i) according to public standard rates; and ii) individually negotiated by the hospital.
Although InEK is examining DRG assignment and establishment of co-payment based on internal standard procedures for recalculation, it is recommended to anticipate these changes by using the formal possibility of sending a request for change to the InEK ('DRG-Vorschlagsverfahren' according to §17b KHEntgG). These requests for change should be made by medical societies. Also, individual hospitals and professional associations (e.g. Bundesverband Medizintechnologie; BVMed) can avail of this option. Again the regulatory bodies explicitly name medical societies as an important player in order to involve external expert knowledge in the development of the G-DRG system [7] .
Generalized Pathway for New Procedures and the Role of Medical Scientific Societies
Traditionally, the role of medical societies has been to provide clinical guidance to inventors of new methodologies. Initially, they gave advice for designing studies and helped to define clinical need and target populations in Germany. After this initial phase, societies took responsibility for the incorporation of new methods into clinical guidelines [8] (fig. 4) .
Additionally, regulatory bodies (e.g. DIMDI and InEK) expect continuous input and advice from medical societies, especially for the various formal applications (NUB, OPS, DRG change request) in conjunction with the innovation funding process and G-DRG development [7] . There is a clear reason why this input is needed. New methods can often only be understood by experts in this particular field. However, inventors and manufactures of the new methods have a conflict of interest. Therefore, medical societies serve as a quality gate for the regulatory bodies. Some societies have implemented expert groups for treatment-specific questions and a commission for medical-economic and classification-specific questions. Expert groups within the medical societies may advice on medical need, clinical pathways, evidence development, and cost-benefit questions. They are responsible for first statements, position papers, and incorporation of the new method into clinical guidelines. The commission for clinical-economic aspects may decide on supporting NUB and OPS applications and at a later stage will help to incorporate the new method into regular payment using DRG change requests. As mentioned earlier, the new early benefit assessment by the G-BA starting in 2016 will add a new challenge to hospitals and medical societies. For each NUB application, the submitting hospital has to provide a dossier which contains a systematic literature research, detailed descriptions, a list of serious adverse events, and so forth. Manufactures and hospitals will not be able to provide this without the help of the medical societies ( fig. 5 ).
Examples of Funding Pathways for 2 New Methods
In the following section, we show the different funding pathways describing reimbursement development of the following endoscopic methods: (table 5) . Society and manufacturer did not agree, because the usage of an existing technical methodology in a new application area (esophagus) certainly meets the criterion of a new scientific concept. In 2011, hospitals in close cooperation with the DGVS re-applied for NUB; however, InEK once again rejected the application. This time, InEK argued that the reduction in the length of hospital stay reduces the additional cost, so the method is in fact already properly covered by the DRG G46C. The DGVS subsequently changed its strategy and from 2012 applied every year for a shift from the initial G46C to a DRG which properly reimburses RFA Esophagus. InEK reacted in 2013 and assigned the procedure to G46B. Consistent surveillance of cost assignment for RFA Esophagus during the DGVS DRG project [9] led to a step-bystep increase in the relative weight of the G46B over time.
RFA Esophagus is a very good example for the above described pathway C, where NUB was rejected and the consistent support of the medical society led to more or less sufficient funding being granted. In parallel, RFA Esophagus has been integrated in the DGVS guideline for gastroesophageal reflux disease.
EndoBarrier for type 2 diabetes started with NUB status 2 in 2011 (table 5) . It is one of the very rare examples where an NUB status 2 was changed to status 1. EndoBarrier for type 2 diabetes is coded using (OPS2016: 5-469.q3). EndoBarrier for type 2 diabetes 
